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FOREWORD 


The  National  Communications  System  (NCS)  is  an  organization  of  the  Federal 
government  whose  membership  is  comprised  of  22  Government  entities.  Its 
mission  is  to  assist  the  President,  National  Security  Council,  Office  of 
Science  and  Technology  Policy,  and  Office  of  Management  and  Budget  in; 

6  The  exercise  of  their  wartime  and  non-wartime  emergency  functions, 
and  their  planning  and  oversight  responsibilities. 

0  The  coordination  of  the  planning  for  and  provision  of  National 
Security /Emergency  Preparedness  conmunications  for  the  Federal 
government  under  all  circumstances  including  crisis  or  emergency. 

In  support  of  this  mission  the  NCS  has  executed  a  Memorandum  of  Understanding 
with  the  American  Radio  Relay  League.  Its  purpose  is  to  establish  a  broad 
framework  for  a  cooperative  and  close  working  relationship  with  volunteer 
radio  amateurs  for  support  of  national  emergency  communications  functions.  It 
is  intended  through  Joint  coordination  and  exercise  of  the  resources  of  both 
organizations,  to  enhance  the  nation-wide  posture  of  telecommunications 
readiness  for  any  conceivable  national  emergency.  This  particular  Technical 
Information  Bulletin  is  one  of  a  series  aimed  at  developing  an  awareness  in 
the  radio  amateur  community  of  practical,  low  cost  EMP  protective  procedures, 
devices,  and  equipment  which  may  if  utilized  significantly  enhance  the 
probability  of  amateur  radio  resources  escaping  serious  damage  during 
emergency  situations  involving  EMP  events. 

Conments,  on  this  TIB  are  welcome,  and  should  be  addressed  to: 

Office  of  the  Manager 
National  Communications  System 
ATTN:  NCS-TS 
Washington,  DC  20305-2010 
(202)  692-2124 


TEST:  A 


DATE:  7-29/30-85 


DESCRIPTION:  This  was  a  simulator  field  pulse,  stand-alone  equipment  test 
of  all  systems. 

PDRPOSE:  This  first  test  was  designed  to  evaluate  the  susceptibility  of 

the  Internal  wiring  and  components  of  the  radio  equipment  to  EMP. 

CONPIO'JHATION:  Equipment  was  on  wooden  carts  34  Inches  above  the  pulser 

floor.  No  Interconnecting  wiring  or  antennas  were  attached.  Permanently 
attached  wiring  was  colled  and  placed  under  the  equipment  cases. 


POLSER  FIELD:  50KV/M  PGDTO:  1  through  3 

POHER:  Off  INJECTION:  None 

ARTEIDU:  Off  INJECTION:  None 

POHER  PROTECTION  DEVICE:  None 

RP  PROTECTION  DEVICE:  None 


TEST  NOTES:  All  equipment  survived  undamaged. 
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TEST;  B1 


DATE;  7-30-85 


DESCRIPTION:  Simulator  field  test  of  all  equipment  with  interconnecting 

wires,  power  cords,  and  microphones  attached. 


PURPOSE:  To  test  the  susceptibility  of  the  equipment  to  a  field  pulse  with 
these  short  wires  attached. 

CONFIGORATION:  Equipment  on  wooden  carta  3^  inches  high.  All  intercon¬ 
necting  wires  installed,  microphone  and  power,  cord  attached.  No  antenna 
coax  attached.  Power  cords  coiled. 


C> 


POLSER  FIELD;  50KV/M  PHOTO: 

INJECTION:  None 

INJECTION:  None 

POWER  PROTECTION  DEVICE:  None 

RF  PROTECTION  DEVICE;  None 

TEST  NOTES; 


POWER;  Off 

ANTENNA;  Off 
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TEST:  B2 


DATE:  7-30-85 


DESCRIPTIOH:  Simulator  field  test  of  all  equipment  with  interconnecting 

wires,  power  cords,  and  microphones  attached. 

PURPOSE:  To  test  the  susceptibility  of  the  equipment  to  a  field  pulse  with 
these  short  wires  attached. 

CONFIGURATION:  Equipment  on  wooden  carta  3^  inches  high.  All  intercon¬ 

necting  wires  installed, ,  microphone  and  power  cord  attached.  No  antenna 
coax  attached.  Power  cords  are  extended  to  full  length. 


PULSER  FIELD:  50KV/M 


PHOTO: 


POWER:  Off 


INJECTION:  None 


ANTENNA:  Off 


INJECTION:  None 


POWER  PROTECTION  DEVICE:  None 


RF  PROTECTION  DEVICE:  None 


TEST  NOTES: 


.  m  »  •*  -s* 
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DESCRIPTION:  (System  2)  this  was  a  test  with  equipment  oases  grounded  and 

short  wires  attached.  Field  pulse. 

PORPOSE:  Teat  provided  the  moat  stringent  test  of  equipment  susceptibility 
to  a  field  pulse  in  an  unpowered  condition. 

CONFIGURATION;  Equipment  on  pulaer  ground  plane,  cases  grounded  to  ground 
plane.  All  short  wires  installed.  Power  cords  were  coiled  and  raised  2 
inches  above  the  floor. 


PULSER  FIELD:  5CKV/M  PHOTO:  19 

POWER;  Off  INJECTION:  None 

ANTENNA:  Off  INJECTION:  None 

POWER  PROTECTION  DEVICE;  None 

RF  PROTECTION  DEVICE;  None 


TEST  NOTES; 


TEST:  C2 


DATE;  7-31-85 


DESCRIPTION:  This  was  the  first  test  of  a  system  with  power-on.  Pulse 

field  only. 

PURPOSE:  To  provide  medium, stress  from  pulser  field  with  power-on. 

CONPIGORATION:  Radio  equipment  was  on  wooden  cart  inches  above  pulser 

floor.  All  interconnecting,  wires,  mike,  and  power  cord  installed  (no 
antenna  coax).  AC  power  provided  by  Honda  generator  outside  pulser  field 
and  on  wooden  cart.  Radios  and  generator  were  not  grounded.  Transceiver 
in  receive  mode,  on  frequency  28.3  MHZ. 

pulser  FIELD:  50KV/M  PHOfO:  20 

POKER:  On  I#JBCTIOM:  None 

ANTENNA:  Off  HWECTION:  None 

POWER  PROTECTION  DSTLCR:  None 

HF  PROTECTION  DEVICE:  None 

TEST  NOTES: 


TEST:  C3 


DATE:  7-31-85 


DESCRIPTION:  Pulser  field  test  with  the  radio  equipment  grounded  and 

power-on. 

PURPOSE:  To  exert  maximum  pulse  field  stress  to  the  equipment  in  a  power- 
on  condition. 

CONFIGURATION:  Equipment  on  floor,  cases  grounded  to  pulser  ground  plane, 
power-on,  receive  mode,  frequency  28.3  MHZ.  AC  power  from  Honda  generator 
through  an  isolation  transformer  and  a  power  receptacxe  box.  Box  and 
safety  wire  grounded  to  ground  plane. 


PULSER  FIELD:  50KV/M  PHOTO:  21 

POHER:  bn  INJECTION:  None 

ANTENNA:  Off  INJECTION:  None 

POHER  PROTECTION  DEVICE:  None 

RF  PROTECTION  DEVICE:  None 

TEST  NOTES: 
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TEST:  CU 


DESCRIPTION:  Pulser  field  teat  with  the  radio  equipment  grounded  and 

power-on. 

PURPOSE:  To  exert  maximum  pulse  field  stress  to  the  equipment  in  a  power- 
on  condition. 

CONFIGURATION:  Equipment  on  floor,  cases  grounded  to  pulser  ground  plane, 


power-on,  receive  mode,  frequency  28.3 
through  an  isolatiori  transformer  and 
safety  wire  grounded  to  ground  plane, 
to  the  pulser  grou.id  plane. 

PULSER  FIELD:  50KV/M 

PONER:  On 

ANTENNA:  Off 

POWER  PROTECTION  DEVICE:  None 

RF  PROTECTION  DEVICE:  None 

TEST  NOTES: 


MHZ.  AC  power  from  Honda  generator 
a  power  receptacle  box.  Box  and 
Neutral  AC  power  lead  also  grounded 

PHOTO:  24 

INJECTION:  None 

INJECTION:  None 


Series  D  Teats 


The  series  D  tests  began  the  evaluation  of  the  protection  devices  and 
schemes  with  the  radio  equipment.  Protection  devices  were  used  primarily 
on  the  power  lines  and  on  the  antenna  coax,  based  on  tlie  previous  test 
series. 

The  series  D  tests  were  the  first  simultaneous  field  pulse  and  injection 
pulse  tests.  The  injection  currents  were  obtained  from  two  L  shaped  wire 
pick-up  antennas  that  were  placed  in  the  pulser  working  volume.  For  most 
of  the  testa  the  power  injection  current  was  injected  onto  the  hot  lead  of 
an  AC  power  receptacle  box,  which  was  installed  on  the  edge  of  the  pulser 
ground  plane.  The  RF  injection  current  was  injected  into  the  center 
conductor  of  a  UHF  connector  and  through  two  sections  of  RG-8  coaxial 
cable,  each  three  feet  long,  into  the  radio  equipment's  antenna  port.  The 
UHF  connector  was  grounded  to  the  pulser  ground  plane  through  a  metal  hold¬ 
down  bracket.  The  RF  protection  devices  being  evaluated  during  this  test 
program  werf;  installed  at  the  Juncture  of  the  two  coaxial  sections,  midway 
between  tht  hold-down  bracket  and  the  radio  equipment. 

The  AC  power  drive  antenna  had  a  vertical  element  55  inches  high  and  a 
horizontal  element  72  inches  long.  The  horizontal  element  was  55  inches 


above  the  pulaer  ground  plane  and  was  parallel  to  the  pulser's  wire 
elements.  The  AC  drive  current  was  130  amps  and  6.5  KV. 

The  RF  drive  antenna  had  a  vertical  element  72  inches  high  and  a  horizontal 
element  15  feet  long,  which  started  74  inches  above  the  pulser  ground  plane 
and  rose  to  120  inches  above  the  ground  plane.  The  horizontal  element  was 
at  a  right  angle  to  the  overhead  pulser  wire  elements.  The  RF  drive 
antenna  current  was  275  amps  and  13.75  KV. 

Due  to  the  single  AC  drive  antenna  and  RF  drive  antenna  only  one  radio 
system  could  be  tested  at  a  time,  when  an  injection  pulse  was  required. 
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TEST;  D1 


DATE:  8-2-85 


DESCRIPTION:  (System  2)  a  power-on  field  and  injection  pulse  test  with 

protection  devices. 

PORPOSE:  To  test  the  effectiveness  of  the  protection  devices. 

CONFIGDRATION:  Radio  equipment  was  grounded  to  the  pulser  ground  plane. 

The  transceiver  was  in  the  receive  mode  on  frequency  18.3  MHZ. 

PULSER  FIELD;  50KV/M  PHOTO;  31 

POWER:  On  INJECTION:  les 

ANTENNA:  ON  INJECTION:  Yes 

POWER  PROTECTION  DEVICE;  Til  Model  428 
RF  PROTECTION  DEVICE;  FCC-250-300  UHF 

TEST  NOTES; 
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TEST:  D2 


DATE:  8-2-85 


DESCRIPTION:  (System  1)  a  power-on  field  and  injection  pulse  test  with 

protection  devices. 

PURPOSE:  To  test  the  effectiveness  of  the  protection  devices. 

CONFIGURATION:  Radio  equipment  was  grounded .  to  the  pulser  ground  plane. 

The  transceiver  was  in  the  receive  mode  on  frequency  I8.3  MHZ. 

PUL^R  FIELD:  50KV/M  PHOTO:  33 

POWER:  On  INJECTION:  Yes 

ANTENNA:  On  INJECTION:  Yes 

POWER  PROTECTION  DEVICE:  Til  Model  428 
RF  PROTECTION  DEVICE:  FCC-250-300  UHF 

TEST  NOTES: 


DATE;  8-2-85 


TEST:  D3 

DESCRIPTION:  (System  4)  a  power-on  field  and  injection  pulse  test  with 

protection  devices. 

PURPOSE:  To  test  the  effectiveness  of  the  protection  devices. 

CONFIGURATION:  Radio  equipment  was  grounded  to  the  pulser  ground  plane. 

The  trai'sceiver  was  in  the  receive  mode  on  frequency  18.3  MHZ. 

FULSER  FIELD;  50KV/M  PBOTO:  35 

POWER:  On  INJECTION:  Yes 

ANTENNA:  On  INJECTION;  Yes 

POWER  PROTECTION  DEVICE:  Til  Model  428 

RF  PROTECTION  DEVICE;  FCC-250-350  UHF 

TEST  NOTES; 
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TEST:  D4 


DATE:  8-2-85 


DESCRIPTION:  (System  5)  a  power-on  field  And  injection  pulse  test  with 

protection  devices. 

PORPOSE:  To  test  the  effectiveness  of  the  protection  devices. 

CONFIGURATION:  Radio  equipment  was  grounded  to  the  pulser  ground  plane. 

The  transceiver  was  in  the  receive  mode  on  frequency  18.3  MHZ. 

PULSER  FIELD:  50KV/M  PHOTO:  36,  37 

POWER:  ON  INJECTION:  Yes 

ANTENNA:  On  INJECTION:  Yes 

POWER  PROTECTION  DEVICE:  Til  Model  428 

RF  PROTECTION  DEVICE:  FCC-250-350  UHF 

TEST  NOTES: 
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TEST:  D5 


DATE:  8-5-85 


DESCRIPTION:  (System  10)  a  power-on  field  and  injection  pulse  test  with 

protection  devices. 

’’OHPOSE:  To  test  the  effectiveness  of  the  protection  devices. 

CONFIGURATION:  Radio  equipment  was  grounded  to  the  pulser  g'"ound  plane. 

The  transceiver  was  in  the  receive  mode  on  frequency  18.3  MHZ. 

PULSER  FIELD:  50KV/M  PHOTO:  2 

POWER:  On  INJECTION:  Yes 

ANTENNA:  O.i  INJECTION:  Yes 

POWER  PROTECTION  DEVICE:  Til  Model  428 
RF  PROTECTION  DEVICE:  FCC-250-300  UHF 

TEST  NOTES; 
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TEST:  D6 


DATE:  8-5-85 


DESCRIPTION:  (System  11)  a  power-on  field  and  injection  pulse  test  with 

protection  devices. 

PURPOSE:  To  test  the  effectiveness  of  the  protection  de/ices. 

CONFIGURATION:  Radio  equipment  was  grounded  to  the  pulser  ground  plane. 

The  transceiver  was  in  the  receive  mode  on  frequency  18.3  MHZ. 


PULSER  FIELD:  50KV/M 


POWER:  On 


ANTENNA:  On 


POWER  PROTECTION  DEVICE:  Til  Model  428 


RF  PROTECTION  DEVICE:  FCC-250-300  UHF 


TEST  NOTES: 


PHOTO:  3 


INJECTION:  Yes 


INJECTION:  Yes 
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TEST:  D7  DATE:  3-5-85 

DESCRIPTION:  (System  16)  a  power-on  field  and  injection  pulse  test  with 

protection  devices. 

PURPOSE:  To  test  the  effectiveness  of  the  protection  devices. 

CONFIGURATION:  Radio  equipment  was  grounded  to  the  pulser  ground  plane. 

The  transceiver  was  in  the  receive  mode  on  frequency  18.3  MHZ. 


*? 


PULSER  FIELD:  50KV/M 

PBOTO:  4 

POWER:  On 

INJECTION: 

Yes 

ANTENNA:  On 

INJECTION: 

Yes 

Lf'' 


POWER  PROTECTION  DB¥ICE:  Til  Model  -ilfi 


RF  PROTECTION  DEVICE:  FCC-250-300  UHF 


TEST  NOTES: 


-•  V  V  ’ 
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TEST:  D8 


DATE:  8-5-85 


DESCRIPTION:  (System  3)  a  power-on  test  with  protection  devices  and  field 

and  injection  pulses. 

PURPOSE:  To  test  the  effectiveness  of  the  protection  devices. 

CONFIGORITION:  Radio  equipment  grounded  to  pulser  floor  ground  plane. 

Transceiver  in  the  receive  mode. 

PULSER  FIELD:  50KV/M  PHOTO:  5  ' 

POWER:  On  INJECTION:  Yes 

ANTENNA;  On  INJECTION:  Yes 


POWER  PROTECTION  DEVICE:  Til  Model  428 
RF  PROTECTION  DEVICE;  FCC-250-150  UHF 

TEST  NOTES: 


.y. 


TEST:  D9 


DATE:  8-5-85 


DESCRIPTION:  (System  8)  a  power-on  test  with  protection  devices  and  field 
and  injection  pulses. 


PORPOSE:  To  test  the  effectiveness  of  the  protection  devices. 

CONFIGORATION:  Power  supp^ed  by  a  12  volt  DC  automobile  battery  in  a 

closed  metal  box.  Radio  is  connected  to  the  battery  by  a  6  foot  2  pair 
cord,  protection  device  connected  from  positive  to  negative  wire  of  power 
cord  16  inches  from  radio.  Radio  equipment  case  grounded  to  pulser  ground 
plane,  battery  not  grounded.  Radio  on  receive  mode. 


POLSER  FIELD:  50KV/M  PHOTO:  6 

POWER:  On  -  Battery  INJECTION:  No 

ANTENNA:  On  INJECTION:  Yes 

POWER  PROTECTION  DEVICE:  GE  MOV  V36ZA80 
RF  PROTECTION  DEVICE:  FCC-250-120  UHF 


TEST  NOTES: 
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TEST:  DIO 


DATE:  8-5-85 


DESCRIPTION:  (System  9)  a  power-on  test  with  protection  devices  and  field 
and  injection  pulses. 

PURPOSE:  To  test  the  effectiveness  of  the  protection  devices. 

CONFIGURATION:  Power  supplied  by  a  12'  volt  DC  automobile,  battery  in  a 

closed  metal  box.  Radio  is  connected  to  the  battery  by  a  6  foot  2  pair 
cord,  protection  device  connected  from  positive  to  negative  wire  of  power 
cord  16  inches  from  radio.  Radio  equipment  case  grounded  to  pulser  ground 
plane,  battery  not  grounded.  Radio  on  receive  mode. 

PULSER  FIELD:  50KV/M  PHOTO:  7 

POWER:  On  -  12V  Battery  INJECTION:  No 

ANTENNA:  On  INJECTION:  Yes 

POWER  PROTECTKMI  DEVICE:  GE  MOV  V36ZA80 
RF  PROTECTION  DEVICE:  FCC-250-150  UHF 

TEST  NOTES: 
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TEST:  Dll 


DATE:  8-5-85 


PURPOSE:  To  test  the  effectiveness  of  the  protection  devices. 

CONFIGURATION:  Power  supplied  by  a  12  volt  DC  automobile  battery  in  a 

closed  metal  box.  Radio  is  connected  to  the  battery  by  a  6  foot  2  pair 
cord,  protection  device  connected  from  positive  to  negative  wire  of  power 
cord  16  inches  from  radio.  Radio  equipment  case  grounded  to  pulser  ground 
plane,  battery  not  grounded.  Radio  on  receive  mode. 


PULSER  FIELD:  50KV/M 


PHOTO:  8 


PONER:  On  -  12V  Battery 


INJECTION:  No 


ANTENNA:  On 


INJECTION:  Yes 


*  .  %  /n 


INSCRIPTION:  (System^  6)  a  power-on  test  with  protection  devices  and  field 
and  injection  pulses. 


V* 


POKER  PROTECTION  DEVICE:  GE  MOV  V36ZA80 


RF  PROTECTION  DEVICE;  FCC-250-150  UHF 


TEST  NOTES: 


--  -.r- '  o 


i 


TEST:  D12 


DATE:  8-5-85 


DBSCRIPTIOH:  (System  12)  a  power-on  test  with  protection  devices  and  field 
and  injection  pulses. 

PURPOSE:  To  test  the  effectiveness  of  the  protection  devices. 

COHPIGORATION:  Power  supplied  by  a  12  volt  DC  automobile  battery  in  a 

closed  metal  box.  Radio  is  connected  to  the  battery  by  a  6  foot  2  pair 
cord,  protection  device  connected  from  positive  to  negative  wire  of  power 
cord  16  inches  from  radio.  Radio  equipment  case  grounded  to  pulser  ground 
plane,  battery  not  grounded.  Radio  on  receive  mode. 


PULSER  FIELD:  50KV/M  PDOTO:  9 

POKER:  On  -  12V  Battery  INJECTION:  No 

ANTENNA:  On  INJECTION:  Yes 

POKER  PROTECTION  DEVICE:  GE  MOV  V36ZA80 
RF  PROTECnOH  DEVICE:  FCC-250-150  OHF 


TEST  NOTES: 
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A'  •**-  n*.  A  V4  5.  -Oa' 


TEST:  D13 


DATE:  8-5-85 


DESCRIPTION:  (System  13)  test  of  handheld  radio  with  protection  device  on 
antenna . 

PURPOSE:  To  test  the  effectiveness  of  the  protection  device  to  a  pulser 

field. 

CONFIGURATION:  Handheld  radio  on  a  nonconducting  surface  6  inches  above 

the  pulser  ground  plane.  Antenna  vertical,  power-on,  tuned  to  frequency 
146.27  MHZ  in  the  receive  mode.  Audio  was  being  monitored  during  the  test. 

PULSER  FIELD:  50KV/M  PHOTO:  10 

POWER:  Battery  INJECTION:  No 

ANTENNA:  Rubber  Duck  INJECTION:  No 

POWER  PROTECTION  DEVICE;  None 

RF  PROTECTION  DEVICE:  FCC-450-120  UHF  with  BNC  connectors 


t-j- 


TEST  NOTES; 
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TEST:  D14 


DATE:  8-5-85 


DESCRIPTION:  (System  7)  test  of  handheld  radio  with  protection  device  on 

antenna . 

PURPOSE:  To  test  the  effectiveness  of  the  protection  device  to  a  pulser 

field.  . 

CONFIGURATION:  Handheld  radio  on  a  nonconducting  surface  6  inches  above 

the  pulser  ground  plane.  Antenna  vertical,  power-on,  tuned  to  frequency 
146.27  MHZ  in  the  receive  mode.  Audio  was  being  monitored  during  the  test. 

PULSER  FIELD:  50KV/M  PBDTO:  11 

POWER:  Battery  INJECTION:  No 

ANTENNA:  Rubber  Duck  INJECTION:  No 

> 

POKER  PROTECTION  DEVICE:  None 

RF  PROTECnOH  DEVICE:  FCG-450-120  UHF  with  BNC  connectors 


TEST  NOTES: 
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TEST:  El 


DiTB:  8-6-85 


■> 


DESCmPTION:  System  2  test  with  protection  devices. 

PORPOSB:  To  evaluate  the  effectiveness  of  an  assembled  RF  protection 

device. 

CONFIGORATION:  System  2  was  on  ground  plane  of  pulser  with  equipment  cases 
grounded.  AC  power  provided  by  Honda  portable  generator  from  outside 
field.  Transceiver  In  receive  mode. 


POL^  FIELD:  50KV/M 

POHEB:  On 

AMTEMMA:  On 


PBOTO:  27 

TUECnON:  Yes 

IKJBCTION:  Yes 


POHEB  PROTECTICNI  DEVICE:  T11  Model  428 

RF  PROTECTION  DEVICE:  SIOV  RF  Test  Box 

TEST  NOTES: 
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TEST:  E2 


r'TE:  8-6-85 


DESCRIPTION:  System  2  test  with  protection  devices. 

PURPOSE:  To  evaluate  the  effectiveness  of  an  assembled  RF  protection 

device. 

CONFIGURATION:  System  2  was  on  ground  plane  of  pulser  with  equipment  cases 
grounded.  AC  power  provided  by  Honda  portable  generator  fi*om  outside  field 
with  transceiver  In  transmit  mode  at  3/^  power,  tuned  to  frequency  10.364 
MHZ. 

PULSER  FIELD:  50KV/M  PBOTO:  28 

POWER:  On  INJECTION:  Yes 

ANTENNA:  On  INJECTIOH:  Yes 

POWER  PROTECTION  DB7ICE:  Til  Model  428 

RF  PROTECTION  DC7ICE:  SIOV  RF  Test  Box 

TEST  NOTES: 
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TEST:  E3 


DATE:  8-6-85 


DESCRIPTION:  System  2  test  with  protection. 

PORPOSE:  Recheck  of  commercial  protection  device. 

CONFIGURATION:  System  2.  was  on  ground  plane  of  pulser  with  equipment  cases 
grounded.  AC  power  provided  by  Honda  portable  generator  from  outside  field 
with  transceiver  in  transmit  mode  at  power,  tuned  to  frequency  10.364 
MHZ. 

PULSER  FIELD:  50KV/M  PBQTO:  29 

PONER:  On  INJECTION:  Yes 

ANTENNA:  On  INJECTION:  Yes 

POWER  PROTECTION  DEVICE:  T1 1  Model  428 
RF  PROTECTION  DEVICE:  FCC-250-300  UHF 

TEST  NOTES:  E4  not  used. 
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TEST:  D15/R/D15T 


DATE:  8-7-85 


DESCRIPTION:  (System  2)  a  power-on  field  and  injection  pulse  test  with 

protection  devices. 

PURPOSE:  To  test  the  effectiveness  of  the  protection  devices. 

CONFIGURATION:  Radio  equipment  was  grounded  to  the  pulser  ground  plane. 

The  transceiver  was  In  the  receive  mode  on  frequency  18.3  MHZ  with 
different  RF  protector. 

PULSER  FIELD:  50KV/M  PBOTO:  3,4 

POWER:  On  HJECTIOH:  Yes 

ANTENNA:  On  DUECTIOH:  Yes 

POWER  PROTECTION  DEVICB:  Til  Model  428 
RF  PROTECTION  DETICB:  Alpha  Delta  Transl-Trap  RT 

TEST  ROTES:  D15T  transceiver  In  transmit  mode  on  frequency  10.364  MHZ. 


TEST;  D16 


DATE;  8-7-85 


DBSCRIPTKM;  (System  11)  a  power-on  field  and  injection  pulse  test  with 
protection  devices. 

PORPOSE;  To  test  effectiveness  of  protection  device. 

OONPIGORATION;  Radio  equipment  on  pulser  ground  plane,  grounded  case, 
power-on,  receive  mode. 


POLSER  FIELD;  50KV/M  PBOTO; 

POWER;  On  UUECTIOli:  Yes 

AKTEliFA:  Off  IHJBCTIOli;  None 

POWER  PROTECTION  DEVICE;  SIOV  AC  Test  Box 

RF  PROTECTION  DBTICE;  None 


TEST  NOTES: 
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TEST;  D17R/D17T  DATE:  8-7-85 

DBSCRIPTIOIf:  (System  11)  a  power-on  field  and  injection  pulse  test  with 

protection  devices. 

PURPOSE:  To  test  the  effectiveness  of  the  protection  devices. 

COHPIGURATIOH:  Radio  equipment  was  grounded  to  the  pulser  ground  plane. 

The  transceiver  was  in  the  receive  mode  on  frequency  18. 3  MHZ. 

PULSER  FIELD:  50KV/M  PBOTO:  37,  38 

POWER:  On  IMJBCTIOM:  Yes 

ANTEnU:  On  INJECTION:  Yea 

!• 

POWER  PROTECTION  DE7ICB:  SIOV  AC  Test  Sox 


^  V  > ,"»  .s  J 


TEST:  D17R1/D17R2 


DATE:  8-7-85 


DESCRIPTION:  (System  11)  test  with  protective  devices. 

PURPOSE:  To  test  the  effectiveness  of  the  protection  devices. 

CONFIGURATION:  System  11  on  pulser  floor,  grounded  to  puiser  ground  plane. 
"L"  shape  RF  drive  antenna  attached  directly  to  SIOV  AC  test  box  hot  lead. 
Radio  plugged  Into  SIOV  AC  test  box. 

PULSER  FIELD:  50KV/M  PHOTO:  39 

POWER:  On  INJECTION:  Yes 

ANTENNA:  On  INJECTION:  Yes 

POWER  PROTECTION  DEVICE:  SIOV  AC  test  box 

RF  PROTECTION  DEVICE:  IS  -  NEMP 


s*. 

V. 

%•. 


TEST  NOTES:  D17R2  -  Repeat  of  b17R1. 
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TEST;  D18R/D18T 


DATE;  8-8-85 


DESCRIPTION:  (System  11)  test  with  protective  devices. 

PORPOSE:  To  test  the  effectiveness  of  power  protection  device.' 

CONFIGURATION:  Radio  equipment  was  grounded  to  the  pulser  groiind  plane. 

The  transceiver  was  in  the  receive  mode  on  frequency  18.3  MHZ. 

PULSER  FIELD:  50KV/M  PBOTO:  10,  11 

POWER:  On  INJECTION:  Yes 

ANTENNA:  On  INJECTION:  Yes 

POWER  PROTECTION  DEVICE:  Archer  61-7785 

BF  PROTECTION  DEVICE:  IS  -  NEMP 

TEST  NOTES:  D18T  transceiver  in  transmit  mode. 


TEST:  D19 


DATE:  8-8-85 


DESCRIPTION:  (System  3)  test  with  protective  devices. 
PORPOSB:  To  test  the  effectiveness  of  protection  devi  -es. 
CONPIGORATION:  Transceiver  In  receive  mode. 


POLSER  FIELD:  50KV/M 

POWER:  On 

AffTEHRA:  On 


PBOTO:  12 

INJECTION:  Yes 

INJECTION:  Yes 


POWER  PROTECTION  DEVICE:  SIOV  AC  Test  Box 

HF  PROTECTION  DEVICE:  IS  -  NEMP  -  1 

TEST  NOTES: 


r-/- 

■  A 
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TEST:  D20 


DATE:  8-8-85 


DESCRIPTION:  (System  3)  test  with  protective  devices. 
PURPOSE:  To  test  the  effectiveness  of  protection  devices. 
CONPIGORATION:  Transceiver  In  receive  mode. 


POLSER  FIELD:  50KV/M 

POWER:  On 

ANTENNA:  On 


PBOTO:  13 

INJECTION:  Yes 

INJECTION:  Yes 


POWER  PROTECTION  DEVICE:  SIOV  AC  Test  Box 

RF  PROTECTION  DEVICE:  IS  -  NEMP  -  1 

TEST  NOTES: 
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TEST:  D21  DATE:  8-8-85 

DESCRIPTION:  (System  3)  test  with  protective  devices. 

PURPOSE:  To  test  the  SIOV  AC  test  box  effectiveness. 

CONFIGURATION:  Power-on,  RF  antenna  disconnected. 

PULSER  FIELD:  50KV/M  PHOTO:  14 

POWER:  On  INJECTION:  Yes 

ANTENNA:  Off  INJECTION:  None 

POWER  PROTECTION  DEVICE:  SIOV  AC  Test  Box 

RF  PROTECTION  DEVICE:  None 

TEST  NOTES: 


-•N.V 

*  »  •  4 


r. . . 


L»  *  •  > 


iT.  V*.  ^ 

kv;.- 
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TEST:  D22 


OBSCRIPTKMI:  System  3  test  with  protection  devices. 


DATE:  8-8-85 


•  ■  *  It ' 

kN 

AV- 

a:.-.'/ 

1  V.^'  ' 


POBPOSB:  To  test  the  effectiveness  of  protection  devices. 


CONPIGURATIOli:  Receive  mode,  power-on. 


POLSER  FIELD:  50KV/M 


FOHER:  On 


AKTEHNA:  On 


POUEB  PROTECTIM  OETICB:  T11  Model  428 


BF  PROTECnOII  OETICE:  IS  -  WEMP  -  2 


TEST  ifOTES: 


PBGTO:  15 


INJECTION:  Yes 


INJECTION:  Yes 


■  *W  *»  V  •  U*  *  4  "  •  *  . 


“V-'i'-'J 


‘V-'i*-' 


TEST:  E5 


DATE:  8-8>85 

DESCRIPTION:  System  11  test  with  protection  devices. 

PORPOSB:  To  test  the  effectiveness  of  the  protection  device. 

CONFIGORATION:  System  11  In  receive  mode. 

POLSER  FIELD:  50KV/M  PBOTO:  3 

POHER:  On  DUECTIOH:  Yes 

ANTEMHi:  On  INJECTION:  Yes 

POHER  PROTECTION  DEVICE:  Til  Model  423 

HF  PROTECTION  DEVICE:  SIOV  RF  Test  Box 

TEST  NOTES: 


5- 


TEST:  E6 


DATE:  8-8-85 


DBSCSIPTIOM:  System  11  test  with  two  assembled  protection  devices. 
PURPOSE:  To  evaluate  the  effectiveness  of  the  protection  devices. 
COHFIGURATIOH :  System  11  In  receive  mode. 

PULSER  FIELD:  50KV/N  PHOTO:  4 

POWER:  On  IRJECTION:  Yes 

AWTEHMA:  On  UUECTIOII:  Yes 

POWER  PROTECTIOW  DEVICE:  SIOV  AC  Test  Box 

RF  PBOTKCTIOH  DEVICE:  Siemens  UHF  Test  Box 

TEST  VOTES: 
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TEST:  E7/E8 


DATE:  8-8-85 


DBSCRIPTIOII:  System  11  test  with  two  assembled  protection  devices. 
PORPOSB:  To  evaluate  the  protection  devices. 

COHFIGORATION:  System  11  in  receive  mode. 

POLSEB  FIELD:  50KV/M  FBOTO:  5,  6 

FOHBR:  On  njECnOI:  Ids 

AETEDU:  On  HJECTKM:  Yes 

POHBR  PROTECTIOH  DEVICE:  SIOV  AC  Test  Box 
RF  PBQTECnOH  DEVICE:  Joslyn  UHF  Test  Box 

TEST  NOTES:  System  11  in  transmit  mode. 
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TEST:  E9/E10 


MTB:  8-8-85 


DBSCRIPTIOH:  System  11  test  with  equipment  turned  at  an  angle  to  the  pulse 
field  incident  lines. 

PORiraSB:  To  test  the  susceptibility  of  the  equipment  to  a  change  in  the 

incident  angle  of  the  pulse  field. 

OOMFIGORATIOI:  System  11  equipment  turned  on  the  right  side  of  the 

equipment  case.  Transceiver  in  the  receive  mode. 

POLCT  FIELD:  50iCV/M  PBQTO:  7,  8 

FOVEB:  On  miBCnOI:  Yes 

unamkz  on  HJBCTIOE:  Yes 

POVBB  PROTECnON  DB?ICB:  SIOV  AC  Test  Box 

RF  PROTECnON  DETICB:  Joslyn  OHF  Test  Box 

TEST  ROTES:  Test  E10  transceiver  in  transmit  mode  on  frequency  10.374  MHZ. 
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TEST:  Ell 


DATE:  8-8-85 


DESCRIPTIOM:  System  11  test  with  equipment  turned  at  an  angle  to  the 

pulser  field  lines. 

POHPOSE:  To  test  the  susceptibility  of  the  equipment  to  a  change  in 

arrival  angle  of  the  field. 

COMFIGORATIOM:  Equipment  siting  on  its  back  at  an  angle  of  60  degrees  with 
respect  to  the  pulser  ground  plane. 


POLSER  FIELD:  50KV/M 

POKER:  On 


iNTEMNA:  On 


PHOTO:  9 

ntJEkTTIOM:  Yes 

nUBCnOM:  Yes 


POKER  PROTECTION  OETICE:  SIOV  AC  Test  Box 

BF  PROTECTION  DE?ICE:  Joslyn  OHF  Test  Box 

TEST  NOTES: 


TEST:  E12 


DiTB:  8-8-85 


DBSCRIPTIOM:  System  3  test  with  equipment  turned  at  an  angle  to  the  pulse 
field. 

PORPOSB:  To  test  the  susceptibility  of  the  equipment  to  a  changd  in 

arrival  angle  of  the  field. 

OOMFIGURATIOH:  Equipment  was  on  its  left  sid^,  transceiver  in  receive 

mode. 


POHBB  PROTBCnOH  OBTCCB:  SIOV  AC  Test  Box 

IF  PBOTBCnOV  DE7ICS: 

TEST  KnES: 


POLSER  FIELD:  50KV/M  PBOTO:  16 

POHEI:  On  njECnOM:  Yes 

iVTBnU:  Off  DUECTIOM:  No 


TEST:  E13 


DATE:  8-6-85 


DESCRIPTION:  System  3  with  assembled  RF  device. 

PURPOSE:  To  test  the  effectiveness  of  the  device. 

OQMFIGORATIOM:  System  3  in  normal  test  position,  grounded,  on  pulser 

floor,  power-on  and  antenna  on. 

PULSER  FIELD:  50KV/M  PHOTO:  17 

POHER:  On  INJECTION:  Yes 

ANTENNA:  On  DUBCTION:  Yes 

POWER  PROTECTION  DETICE:  Til  Model  428 

RP  PROTECTION  DETICE:  SIOV  RF  Test  Box 

TEST  NOTES: 
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nST;  E14/E15 


DATS:  8-8-85 


OBSCUPTIOH:  Systeia  3  with  two  aaaeabled  teat  protection  devlcea^ 

POlPQSSB:  To  teat  the  devlcea  with  Syatea  3« 

COIFIGOSATIOi :  Syatem  3  on  pulaer  floor,  grounded,  power-on,  antenna  on, 

powered  by  Honda  generator. 

POLSBB  riELD:  50KV/M  PBOIO:  18 

FOUBI:  On  OUBCTiaii:  Tea 

unOHA:  On  miBCTKX:  Tea 

POIKI  PBOTBCnaa  DKTICB:  SIOV  AC  Teat  Box 

V  PaOTBCnOA  oencs:  SIOV  RF  Teat  Box 

TEST  MOTES:  Teat  S-15  repeated  E-14. 


TEST:  E16 


DATE:  8-8-85 


DESCRIPTIOM :  System  11  test  with  assembled  protection  devices. 

PURPOSE:  To  test  the  devices. 

CONFIGURATION:  System  11  on  pulser  floor,  grounded,  power  by  ^  is 

generator. 


»■» 


PULSER  FIELD:  50KV/M 

POWER:  On 

ANTENNA:  On 

POWER  PROTECTION  DETICE:  SIOV  AC  Test  Box 

RF  PROTECTION  DEITICE:  UHF  Coaxial  "T" 

TEST  NOTES: 


PHOTO:  19 


I.., 


DUBCnON:  Yes 


INJECTION:  Yes 


rest:  E17 


D&TB:  8-8-85 


D83C1IFTTCM:  System  10  test  with  assembled  protection  devices. 

PORPOSB:  To  test  the  protection  devices. 

OQMPIGCRATlQtl:  System  10  on  pulser  floor,  grounded,  power  and  antenna  on. 


FOLSES  FIELD:  50KV/M 

PBOrO:  20 

FOUBB:  On 

nUBCTIGH: 

les 

JUrrEMU:  On 

INJECTION: 

Yea 

POHKI  PaorBCTKM  D8TIC8:  SIOV  AC  Test  Box 

BF  PaOTBCnoll  DKnCB:  OHF  Coaxial  "T" 

TEST  NOTES: 


»  •- 
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TEST:  FI  (SYSTEM  2) 


DATE:  8-7-85 


DBSCHIPTION:  SYSTEM  2  test  without  protection  on  the  RF  antenna. 

PORPOSB:  To  test  system  2's  Inherent  protection  capabilities 

OOEPIGORATION:  System  2  grounded  to  pulser  ground  plane  with  power  on,  In 
receive  mode.  Protection  device  on  the  AC  power  lines  but  not  on  the 
antenna  coaxial  line. 

POLSEB  FIELD:  50KV/M  PBOTO:  20 

POUEB:  On  120V  IMJECTION:  Yes 

AVTEHHA:  Connected  IMJECTION:  Yes 

POHEB  PROTECTION  DEVICE:  Til  Model  428 

RF  PBOTECTION  OBVICB:  Hone 

TEST  NOTES:  Receiver  sensitivity  dropped. 


TEST:  F2  (SYSTEM  2) 


DATE:  8-7-85 


DESCRIPTION:  SYSTEM  2  teat  without  protection  on  the  RF  antenna. 

PORPOSB:  To  teat  ayatem  2'a  Inherent  protection  capabilities 

GOMPIGORATION:  System  2  grounded  to  pulaer  ground  plane,  with  power  on,  In 
transmit  mode,  tuned  to  frequency  10.374  MHZ.  Protection  on  AC  power  but 
not  on  antenna  coaxial  line. 


POLSER  FIELD:  50KV/M 


PflOTO:  21 


POHBR:  On  120V 


HJECTIOH:  Yes 


AVFBHRA:  Connected 


INJECTION:  Yea 


POHER  PROTECTION  DEVICE:  Til  Model  428 


RF  PROTECTION  DEVICS:  None 


TEST  NOTES: 


’*•  •  o  v 


TEST:  F3  (SYSTEM  2) 


DATE:  8-7-85 


DESCRIPTION:  SYSTEM  2  test  with  no  protection  on  the  power  or  antenna 

Inputs,  full  field  and  Injection  test. 

PURPOSE:  To  test  system  2's  Inherent  protection  capabilities 

CONFIGURATION:  System  2  grounded  to  pulser  ground  plane,  with  power  on.  In 
receive  mode,  no  protection  provided.  Honda  generator  protected  by  Til 
Model  428. 

PULSER  FIELD:  50KV/M  PBOTO:  22 

POUER:  On  INJECTION:  Yes 

ANTENNA:  On  INJECTION:  Yes 

PONER  PROTECTION  DEVICE:  None 

RF  PROTECTION  I»VICC:  None 

TEST  NOTES: 
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TEST:  F4  (SYSTEM  2) 


DATE:  8-7-85 


DBSCI'IPTION:  SYSTEM  2  test  with  no  protection  on  the  power  or  antenna 

Inputs,  field  and  Injection  pulses. 

PURPOSE:  To  test  system  2's  Inherent  protection  capabilities 

OONFIGORATION:  System  2  grounded  to  pulser  ground  plane,  with  power  on.  In 
transmit  mode,  turned  to  frequency  10.374  MHZ. 

POLSBR  FIELD:  50KV/M  PBOTO:  23 

POHBR:  On  IRJECTION:  Yes 

AHTEMNA:  On  DUECTION:  Yes 

POMER  PROTECTION  DEVICE:  None 

RF  PBOTKmON  DEVICE:  None 

TEST  NOTES: 
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TEST:  F5H  (SYSTEM  10)  DATE:  8-8-85 

KSCRIPTION:  SYSTEM  10  test  with  no  protection  on  the  euitenna  coax, 

protection  was  on  AC  power  lines. 

PORPOSS:  To  test  system  10*s  Inherent  protection  capabilities  on  Its 

antenna  Input  circuitry. 

CONFIGURATION :  System  10  grounded  to  pulser  ground  plane,  In  receive  mode. 

POLSER  FIBL3:  50KV/M  PHOTO: 

POHBR:  On  INJECTION:  Yes 

ANTENNA:  On  OUBCTIOH:  Yes 

PONER  PROTECTION  I»nCB:  Til  Model  428 

RF  PROTECTION  DETICB:  None 

TEST  NOTES: 
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:  F5T 


DATE:  8-8-85 


OBSCSIPnCR:  SYSTEM  10  in  transmit  mode  with  no  protection  on  antenna 


pmtPOSS:  To  test  system  10's  inherent  protection  capabilities  on  its 

antenna  input  circuitry. 

OQVIGORATiai:  System  10  grounded  to  pulser  ground  plane,  in  CW  transmit 

•ode  tuned  to  frequency  10.374  MHZ. 


POLSBB  FIELD:  50KV/M 


PBOTO:  21 


:  On 


nUECnON:  Yes 


:  On 


DUECTION:  Yes 


PROTECriOH  OBVICB:  Til  Model  428 


V  PnfTECTION  DETICE:  None 


TEST  DOTES: 


TEST;  F6R 


DATE:  8-8-85 


DESCRIPTION:  SYSTEM  10  unprotected  test  vfith  full  field  and  injection 

currents . 

PORPOSB:  To . test  system  10's  Inherent  protection  capabilities  to  a  full 

EMP  simulation. 

OONFIGORATION:  System  10  on  pulser  floor  grounded  to  pulser  plane,  In 

receive  mode.  No  protection  on  power  line  or  on  antenna  coax. 

PULSER  FIELD:  50KV/M  PBOTO:  23 

POHER:  On  120V  AC  INJECTION:  Yes 

ANTENNA:  On  INJECTION:  Yes 

POHER  PROTECTION  DEVICE:  None 

RP  PROTECTION  DEVICE:  None 

TEST  NOTES:  Receiver  was  detuned  by  pulse. 
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lEST:  F6T 


DATS:  8-^-85 


DBSCSIPTIQM:  SYSTEM  10  completely  unprotected  test  with  full  field  and 

injection  pulses. 

PtlRPOSB:  To  test  system  10's  inherent  protection  capabilities  in  the 

transmit  mode  to  a  full  EMP  simulation. 

OOMFIGORATKM:  System  10  on  pulser  floor  grounded  to  pulser  ground  plane, 
in  CW  transmit  mode,  tuned  to  frequency  10.384  MHZ. 

Pin.SEB  FIELD:  50KV/M  PBQflO:  24 

FOHER:  On  DUECTIOM:  Yes 

AITBMIU:  On  IMJBCTIUII:  Yes 

FOHER  PROTBCTIOH  DB7ICB:  None 

RF  PBOTBCnOI!  DbTCCE:  None 

TEST  NOTES; 


53 


TEST:  F7R 


MTB:  8-8-85 


DBSCRIPnOH:  SYSTEM  11  test  in  a  completely  unprotected  configuration  with 
full  field  and  Injection  pulses. 

POKPOSB:  To  test  system  11 's  Inherent  protection  capabilities  in  the 

receive  mode  to  a  full  EMP  simulation. 

COHKXGU RATION :  System  11  on  pulser  floor,  grounded  to  pulser  ground  plane, 
in  the  receive  mode. 

POLSEB  FIELD:  50KV/M  PBOTO:  25 

POHEB:  On  BUBCnON:  Yes 

AMTEMNA:  On  HJBCTIOII:  Yes 

POHBS  PROTECTIOH  OBVICB:  None 

BF  PBOTECriOfl  DE71CE:  None 

TEST  NOTES: 
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TEST:  F7T 


DATE:  8-^-85 


OBSGftlPTIQII:  SYSTEM  11  test  In  a  completely  unprotected  test,  transmit 

mode,  with  full  field  and  Injection  pulses. 

P0BP0S8:  To  test  system  11's  inherent  protection  capabilities  In  the 

tranmlt  mode  to  a  full  EMP  simulation. 

COEFIGORATIOII:  System  11  on  pulser  floor,  grounded  to  pulser  ground  plane. 
In  the  transmit  mode,  tuned  to  frequency  10.364  MHZ 

POLSBB  EIELP:  50KV/M  PBOTO:  26 

POHER:  On  120V  AC  WBCTIOE:  Yes 

ilTSMNA:  On  DUBCTIOH:  Yes 

POHER  PROTECnCNI  DEVICE:  None 

IF  PBOTECTIOM  DEVICE:  None 

TEST  MOTES: 
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TEST;  F8R 


MTB:  8-8-85 


DgSCHIPTIOM;  SYSTEM  1  teat  with  two  assesbled  protection  devices. 

POBFOSB:  To  test  systea  1's  response  to  this  protection  configuration. 

OOMPIGORATIOM:  Systea  1  on  pulser  floor,  grounded  to  pulser  ground  plane, 
In  the  receive  aode,  protection  on  AC  power  line  and  RF  coaxial  cable.  AC 
power  provided  by  Honda  generator. 


rOLSBR  FIELD:  50KV/M  PBOTTO:  27 

POHEB:  On  OUBCTIOH:  Yes 

AITOBU:  On  DUBCTIQH:  Yes 

POHEB  PBQTECTIOH  DEVICE:  SIOV  AC  Test  Box 

BF  PBOTECTION  DEVICE:  UHF  Coaxial  "T" 

TEST  NOTES: 
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DATS:  8-8-65 


TEST:  F8T 

IHSCHIPTKM:  SYSTEM  1  test  with  two  assembled  protection  devices,  In 

transmit  mode. 

POBPQSB:  Tc  test  system  1's  response  to  protection  provided  by  these  two 
protection  devices. 

OOMFIGORATIQi:  System  1  on  pulser  floor,  grounded  to  pulser  ground  plane. 
In  CV  transmit  mode,  tuned  to  frequency  10.374  MHZ. 

POLSEB  FIELD:  50fCV/M  PBOTO:  28 

POHBB:  On  120V  AC  DUBCTIGN:  Yes 

urrsWA:  On  IMJECnOV:  Yes 

POHEB  PSOrrECTIOa  DBVICB:  SIOV  AC  Test  Box 

IF  PBOTBCnOK  DCVICB:  OHF  Coaxial  "T» 

TEST  NOTES: 
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TEST:  F9R 


DATE:  8-8-85 


DBSagPTIOilt  SYSTEM  1  test  without  protection  on  the  antenna  coax  receive 

mode.  \ 

PORPOSB:  To  teat  system  1'a  Inherent  protection  capabilities  on  its 

antenna  input  in  the  receive  mode.  V 


OONFIGOllATION:  System  1  on  pulser  floor,  all  equipment  cases  grounded  to 

pulser  ground  plane.  In  receive  mode  of  operation. 


POLSBB  FIELD:  50KV/M 

POHEB:  On 

AVTBHMA:  On 


PBOTO:  29 

UJECTION:  Yes 

IMJECTION:  Yes 


POHEi  PROTECnON  DEVICE:  SIOV  AC  Test  Box 


V  PEOTECTION  levies:  None 


TEST  NOTES: 
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IBST:  F9T 


O&TB:  8-8-85 


OBSCUPTION:  SYSTEM  1  teat  with  no  protection. 

PORPOSS:  To  teat  ayateoi  1'a  Inherent  protection  capabllltlea  to  a  full  EMP 
alfflulatlon  In  the  tranaoilt  mode. 

CONFIGURATION :  Syatem  1  on  pulaer  floor  with  equipment  caaea  grounded  to 

pulser  ground  plane,  In  CW  tranamlt  mode,  turned  to  10.374  MHZ. 

POLSKR  FIELD:  50  KV/M  PBOTO:  30 

POWER:  On  INJECTION:  Yea 

ANTENNA:  On  INJECTION:  Yea 

POWER  PRUTECTION  DBVICB:  None 

RF  PBOTECTION  OETICB:  None 

TEST  NOTES: 


.V, 


*^1 


"A 
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TEST;  F10R 


DATE:  8-8-85 


DESCRIPTIOH:  SYSTEM  5  test  with  two  assembled  protection  devices. 

PORPOSE:  To  test  the  assembled  protection  device's  capabilities  with 

System  5  under  a  full  EMP  simulation. 

CCHFIGURATIOH:  System  5  on  pulser  floor  with  equipment  cases  grounded  to 

pulser  ground  plane,  in  the  receive  mode. 


PULSER  FIELD:  50KV/M 


PHOTO:  31 


POWER:  On 


INJECTION:  Yes 


ANTENNA:  On 


INJECTION:  Yes 


POWER  PROTECTION  DETICE:  SIOV  AC  Test  Box. 


RF  PROTECTIOil  DEPICE:  UHF  Coaxial  "T" 


TEST  NOTES;  Bench  check  made  after  F10R/F10T. 


%  %  V  ,**.  ,  V  •v 


TEST:  F10T 


DATE:  8-8-85 


DBSCRIPTIOli:  SYSTEM  5  test  with  two  assembled  protection  devices. 


PURPOSE:  To  test  the  protection  device's  capabilities  with  System  5  In  the 
transmit  mode. 

COHFIGURATIOII:  System  5  on  pulser  floor,  with  equipment  cases  grounded  to 
pulser  ground  plane,  In  the  transmit  mode,  tuned  to  frequency  10.374  MHZ. 


PULSER  FIELD:  50KV/M 


PHOTO:  32 


POWER:  On 


INJECnOH:  Yes 


AMTEMNA:  On 


IRJECTIOH:  Yes 


POWER  PROTECTIOW  DBTICB:  SIOV  AC  Test  Box. 


RF  PROTECnOM  DEVICE:  UHF  Coaxial  "T" 


TEST  ROTES:  Bench  check  made  after  F10R/F10T. 


A.-'*. 


DESCRIPTION:  SYSTEM  5  test  with  no  protection  In  the  receive  mode. 

PORPOSE:  To  test  System  5's  Inherent  protection  characteristics,  when 

subjected  to  a  full  EMP  simulated  pulse. 

CONFIGURATION:  System  5  on  pulser  floor  with  equipment  cases  grounded  to 

pulser  ground  plane,  In  the  receive  mode. 

POLSER  FIELD:  50KV/M  PBOTO:  33 

«>®R:  On  INJECTION:  Yea 

ANTENNA:  On  INJBCTION:  Yes 

POVER  PROTECTION  miCE:  None 

RF  PROTECTION  DEVICE:  None 

TEST  NOTES: 
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TEST:  FI 


DBSCBIFTKM:  SYSTEM  5  test  with  no  protection,  transmit  mode. 

POBPOSB:  To  test  System  5's  inherent  protection  characteristics,  when 

subjected  to  a  full  EMP  simulated  pulse. 


OOiFIGORATIOH:  System  5  on  pulser  floor  with  equipment  cases  grounded  to 

pulser  ground  plane,  in  the  transmit  mode,  tuned  to  frequency  10. MHZ. 


POLSm  FIELD:  50fCV/M 


PBOTO:  34 


FOHER:  On  120V  AC 


miECnOK:  Yes 


AMTEUA:  On 


miBCnOII:  Yes 


POMEB  PROTECnOH  DEVICE:  None 


RF  PRQTECnOH  DEVICE:  None 


TEST  MOTES:  Transceiver's  frequency  display  was  disrupted, 
was  restored  by  switching  the  transceiver  off  and  back  on. 


Tne  display 


TEST:  F12R 


DATS:  8-8-85 

KSCRIPTICW:  SYSTEM  4  teat  with  no  protective  devices,  In  the  receive 

mode. 

PORPOSB:  To  teat  System  4's  inherent  protection  characteristics, 

(survivability)  to  a  simulated  EMP. 


CONFIGURATION:  System  4  was  on  the  floor  of  the  pulser,  the  equipment 
cases  were  grounded  to  pulser  ground  plane.  The  antenna  coax  was  attaclied 
to  terminal  2  on  the  antenna  tuner. 


PULSER  FIELD:  50KV/M  PBQTO:  35 

POKER:  On  HUECTION:  Yes 

ANTENNA:  On  lUBCTldN:  Yes 

POKER  PROTECTION  DE7ICB:  None 


V  V 
•/.s*  * 


►  -j.  - 


t 


RF  PROTECTION  DEVICE:  None 


'ib. 


TEST  NOTES:  The  transceiver's  frequency  display  was  disrupted  (lost), 
display  was  restored  by  switching  the  power  off  and  back  on. 
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TEST:  F12T 


DiTB:  8-8-85 


DBSCUFTIOII:  SYSTEM  4  teat  with  no  protective  devices,  In  the  transmit 

mode. 

PURPOSE:  To  test  System  4's  Inherent  protection  characteristics, 

(survivability)  when  subjected  to  a  full  EMP  simulation. 

OUMFIGORATIQH :  System  4  was  on  the  floor  of  the  pulser,  the  equipment 

cases  were  grounded  to  pulser  ground  pleme.  The  antenna  coax  was  attached 
to  terminal  2  on  the  antenna  tuner. 

POLSBB  FIELD:  50fCV/M  PBOTO:  36 

FOUBB:  On  120V  AC  mJECTION:  Yes 

urraukz  on  miecrioii:  Yes 


POHER  PROTBCnoi  DEVICE:  None 

IF  PBOTBCTIQE  DEVICE:  None 


TEST  MOTES:  Transceiver’s  frequency  display  was  disrupted. 


TEST;  F13R 


DATE;  8-8-85 


DESCRIPTION:  System  3  test  with  no  protection  In  the  receive  mode. 

PURPOSE:  To  test  the  system's  Inherent  protection  characteristics  when 

stressed  by  a  full  EMP  simulation. 

CONFIGURATION:  System  3  on  pulser  floor,  equipment  case  grounded  to  pulser 
ground  plane.  Microphone  In  place. 


PULSES  FIELD:  50KV/M  PBOTO:  37 

POHBS:  On  120V  AC  INJECTION:  Yes 

ANTENNA:  On  INJECTION:  Yes 

POHER  PROTECTION  DEVICE:  None 

SF  PROTECTION  DEVICE:  None 

TEST  NOTES:  Transceiver's  display  and  audio  disrupted.  Both  recovered 
when  the  transceiver's  power  switch  was  turned  off  and  on. 
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TEST:  T13R 


DATE:  8-8-85 


DESCRIPTION:  System  3  with  no  protection  in  the  transmit  mode. 

PURPOSE:  To  test  the  system's  inherent  protection  characteristics  in  the 

transmit  mode  when  pulsed  with  a  full  EMP  simulation. 

CONFIGURATION:  System  3  on  pulser  floor  with  equipment  cases  grounded  to 

the  pulser  ground  plane.  Microphone  in  place,  in  CW  transmit  mode. 


P(n.SER  FIELD:  50KV/M 

POilER:  On 

ANTENNA:  On 

POIIER  PROTECTION  DB7ICB:  None 

RF  PROTECTION  DETICB:  None 

TEST  NOTES: 


PBOTO:  38 
INJECTION:  Yes 

DUECnOH:  Yes 
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TEST;  F14R 


DATE:  8-9-85 


DESCRIPTIOH:  System  16  protected  with  SWAN  AC  test  box  AC  power  protection 
and  UHF  coaxial  "T". 

PORPOSE:  To  test  the  protection  devices  with  system  16. 

CONFIGURATION:  System  16  on  pulser  floor  with  equipment  cases  grounded  to 
pulser  ground  plane,  in  receive  mode. 

PULSER  FIELD:  50fCV/M 

POWER:  On  120V  AC 

ANTENNA:  On 

PONER  PROTECTION  DEVICE:  Swan  AC  Test  Box 

RF  PROTECTION  DEVICE:  UHF  Coaxial  "T" 

TEST  NOTES:  Swan  -  AC  Test  Box  was  attached  to  the  Swan  transceiver  before 
the  test. 


PHOTO:  2 

INJECTION:  Yes 

INJECTION:  Yes 
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TEST:  F15R 


OATS:  8-9-85 


DBSCBIPTION:  System  16  test  with  no  protection  on  the  antenna  coax. 

PURPOSE:  To  test  the  system's  Inherent  protection  characteristics  with  no 
protection  on  the  antenna  Inject  current. 

OONPIGORATION:  System  16  assembled  on  floor  of  pulser  with  equipment  cases 
gi'ounded  to  the  pulser  ground  plane.  AC  power  protection  In  place. 

PULSER  FIELD:  PBOTO:  3 

?OliER:  On  HJBCTIOM:  Yes 

AMTEKNA:  On  IMJBCTIOH:  Yes 


PpHEH  PROTBCTIOH  OEFICB:  Swan  AC  Test  Box 

RF  PROTECTION  DE7IC8:  None 

TEST  NOTES:  No  problem  noted. 
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TEST;  F16R 


DATE;  8-9-85 


DESCRIPTION:  System  14  test  with  assembled  protection  devices. 

PURPOSE:  To  test  the  effectiveness  of  the  protection  devices  with  system 

14  in  a  full  EMP  simulation. 

CONFIGURATION:  System  14  assembled  on  pulser  floor,  equipment  cabinets 

grounded  to  pulser  ground  plane,  in  receive  mode.  Protection  devices  in 
place . 


PULSER  FIELD:  50KV/M  PBOTO:  5 

POUBB:  On  INJECTION:  Yes 

ANTENNA:  On  INJECTION:  Yes 

POWER  PROTECTION  DEVICE:  SIOV  AC  Test  Box 
HF  PROTKCTIOH  DEVICE;  UHF  coaxial  "T" 

TEST  NOTES: 
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TEST:  F16T  DATE:  8-9-85 

DESCRIPTION:  System  14  test,  protected  by  assembled  devices,  transmit 

mode . 

PURPOSE:  To  test  the  effectiveness  of  the  protection  devices  in  protecting 
system  14  in  the.  transmit  mode. 

CONFIGURATION:  System  14  assembled  on  the  pulser  floor  with  equipment 

cases  grounded  to  the  pulser  ground  plane,  in  CW  transmit  mode,  tuned  to 
frequency  10.374  HHZ. 

PULSER  FIELD:  50iCV/M  PBOTO:  6 

POWER:  On  INJECTION:  Yes 

yy 

ANTENNA:  On  INJECTION:  Yes 

POKER  PROTECTION  DEVICE:  SIOV  AC  Test  Box 

RF  PROTECTION  DEVICE:  UHF  coaxial  "T" 

TEST  MOTES: 


DESCRIPTIOH:  System  14  test  with  no  protective  devices. 

PURPOSE:  To  test  the  system’s  inherent  protection  characteristics  with. a 

full  EMP  simulation  in  the  transmit  mode. 

(XMFIGURATION :  System  14  assembled  on  the  pulser  floor,  with  equipment 

cases  grounded  to  pulser  ground  plane,  equipment  in  transmit  mode.  No 
protective  devices  applied. 

PULSER  FIELD:  50KV/M  PHOTO:  7 

POWER:  On  IHJECTIOH:  Yes 

ANTENNA:  On  INJECTION:  Yes 

POWER  PROTECTION  DEVICE:  None 

RF  PROTECTION  DEVICE:  None 


TEST  NOTES: 


TBST;  F17R 


DATS:  8-9-85 


DBSCRIPTION:  System  14  test  with  no  protective  devices.  Recieve  mode. 

PORPOSB:  To  test  the  system's  Inherent  protection  characteristics  with  a 

full  EMP  simulation. 

OONFIGOIUTIOII:  System  14  assembled  on  pulser  floor,  with  equipment  cases 

grounded  to  the  pulser  ground  plane,  in  receive  mode.  Injection  currents 
on  AC  power  and  RF  coax. 


PaLSBH  FIELD:  50KV/M  PBOTO:  8 

POMES:  On  INJECnOM:  Yes 

AHTBHNA:  On  miBCnOH:  Yes 

POHEB  PROTECTION  DBYICE:  None 

8P  PROTECTION  DETICB:  None 

TEST  NOTES: 
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DESCRIPTION:  System  7,  handheld  radio,  receive  test,  unprotected,  field 

pulse. 


PORPQSB:  To  test  the  system's  inherent  protection  characteristics  to  a 
full  simulated  EMP  environment. 

CONPIGORATION:  System  7,  handheld  radio  on  non-conducting  surface  6  inches 
above  pulser  floor,  with  antenna  in  vertical  position,  recieve  mode,  tuned 
to  freouency  145.30  MHZ. 


POLSBR  FIELD:  50KV/M  PHOTO:  23 

POHER:  Battery  INJECTION:  None 

urrSHNA:  Rubber  Duck  DUBCTION:  none 

PKOTBCTION  DETICE:  None 

V  PROTECTION  DEVICE:  None 


TEST  NOTES: 


TEST:  F19R 


DATE:  8-9-85 


OESCRIPTIOH:  System  13  handheld  radio  receive  test,  unprotected,  field 

pulse  test. 

PURPOSE:  To  test  the  system's  inherent  protection  characteristics  to  a 

full  EMP  simulated  environment. 

CONPIGUKATION:  System  13,  handheld  radio,  on  a  non-conducting  surface  6 

inches  above  the  pulser  floor,  antenna  in  the  vertical  position,  receive 
mode,  no  protective  devices. 

PULSER  FIELD:  50KV/M  PHOTO:  24 

POWER:  Battery  IRJBCTIOH:  None 

iNTENNA:  Rubber  Duck  IMJECnOH:  None 

POWER  PROTECnOH  DETICE:  None 

RF  PROTECTION  DETICE:  None 

TEST  MOTES: 
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DESCRIPTION:  System  7  handheld  radio  test  with  antenna  in  the  horizontal 
position,  no  protective  devices. 

PURPOSE:  To  test  the  system's  Inherent  protection  characteristics  to  a 

full  EMP  simulated  environment. 

CONFIGURATION:  System  7,  handheld  radio,  on  a  non-conducting  surface  6 

Inches  above  the  pulser  ground  plane,  antenna  and  transceiver  In  horizontal 
position. 


PULSER  FIELD:  50KV/M  PBOTO:  25 

POHER:  Battery  INJECTION:  None 

ANTENNA:  Rubber  Duck  INJECTION:  none 

POHER  PROTECTION  I»mCE:  None 

RF  PROTECTION  DEVICE:  None 


TEST  NOTES: 


TEST:  F21R 


DATE:  8-9-85 


DBSCBIPTION:  System  13 i  handheld  radio  test  with  antenna  In  the  horizontal 
position,  no  protective  device  In  use. 

PORPOSB:  To  test  the  system’s  Inherent  protection  characteristics 

(survivability)  in  a  simulated  EMP  environment. 

CONFIGURATION :  System  13,  handheld  radio,  on  a  non-conducting  surface  6 
Inches  above  pulser  ground  plane,  antenna  and  transceiver  In  a  horizontal 
position. 


Pin.SEB  FIELD:  50KV/M  PBOTO:  25 

POKER:  Battery  INJECTION:  None 

ANTENNA:  Rubber  Duck  INJECTION:  None 

POKER  PROTECTION  DEFICE:  Node 

BF  PROTECTION  DEVICE:  None 

TEST  NOTES: 
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TEST:  F22T 


DATE:  8-9-85 


DESCRIPTION:  System  13  liandheld  transceiver  test  in  transmit  mode,  no 

protection. 

PORPO^:  To  test  the  system's  inherent  survivability  in  an  EMP  field. 

CONFIGURATION:  Handheld  transceiver  in  vertical  position,  antenna 

Installed,  power  on,  in  transmit  mode,  6  Inches  above  simulator  ground 
plane. 

POLSER  FIELD:  50KV/M  PBOTO:  22 

POHER:  Battery  INJECTION:  None 

ANTENNA:  Rubber  Duck  IRJECTIOH:  None 

POUER  PROTECTION  DE7ICB:  None 

RF  PROTECTION  DEVICE:  None 

TEST  NOTES:  Audio  received  by  other  handheld  after  the  test  pulse. 


TEST:  F23T 


DATE;  8-9-85 


DBSCBIPTIOM:  System  7  handheld  test  In  transmit  mode,  no  protection. 

PURPOSE:  To  test  the  system’s  inherent  survivability  to  an  EMP  field. 

CONFIGURATION:  Handheld  transceiver  in  vertical  position,  6  inches  above 

pulser  ground  plane,  power  on,  in  transmit  mode,  no  protection  on  antenna. 

PULSER  FIELD:  50KV/M  PBOTO:  27 

FOHER:  Battery  DUBCTION:  None 

ANTEnA:  Rubber  Duck  INJECTION:  None 

POUBI  PROTECTION  DS7ICE:  None 

RF  PROTECTION  DEVICE:  None 

TEST  NOTES:  Transmitted  clear  voice  before  and  after  the  test. 


•>  V  ■j- 


TEST:  F24R 


DATE:  S-9-85 


DESCRIPTION:  System  7  hcindheld  test  transceiver  on  floor  of  pulser  in 

vertical  position,  no  protection. 

PURPOSE:  To  test  the  system's  inherent  survivability  to  an  EMP  field. 

CONFIGURATION:  Handheld  transceiver  in  vertical  position,  in  receive  mode 
with  antenn?  attached,  sitting  on  simulator  ground  plane,  no  protection  on 
antenna. 


PULSER  FIELD:  50KV/M  PBOTO:  28 

POUER:  Battery  -On  INJECTION:  None 

ANTENNA:  Rubber  Duck  INJECTION:  None 


POWER  PROTECTION  DEVICE:  None 

RF  PROTECTION  DEVICE:  None 


TEST  NOTES: 
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TEST:  F25R 


DATE:  8-9-85 


I 
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DESCRIPTION:  System  13  handheld  radio  test  unprotected. 

PURPOSE:  To  test  the  system's  inherent  survivability  to  an  EMP  field. 

CONFIGURATION:  Handheld  transceiver  in  vertical  position,  in  receive  mode, 
with  antenna  attached,  sitting  on  simulator  ground  plane,  no  protection  on 
antenna. 


I 

I 


PULSES  FIELD:  50KV/M 

POWER:  Battery  -  On 

ANTENNA:  Rubber  Duck 

POWER  PROTECTION  I»7ICE:  None 

RF  PROTECTION  DE7ICS:  None 


PBOTO:  29 

INJECTION:  None 

INJECnON:  None 


TEST  NOTES:  Receiving  signal  before,  during  and  after  field  pulse. 

» 


4 


» 


.  -‘rM 


■ 

TEST;  F26 

DATE:  8-9-85 

DESCRIPTION:  System  13  Battery  charger  test. 

PORPOSS:  To  test  the  battery  charger's  susceptibility  to  an  EtiP  pulse. 

1 

1 

OONFIGORiTlON:  Battery  charger  plugged  into 

(SIOV  AC  Test  Box) 

AC  power  supply,  protected  by 

POLSBR  PISLO:  50KV/M 

PBOTO:  30 

■ 

POUER:  On  12pV  AC 

UUBCTION:  Tes 

ANTEUMA:  None 

OUBCnOH:  No 

1  V  • 

POVER  PROTECTION  DE7ICS:  SIOV  AC  Test  Box 

1 

RF  PROTECTION  DEVICE:  None 

- 

TEST  NOTES:  Measured  13  Vdc  after  test. 

'■ 
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TEST:  F27 


DATE:  8-9-85 


DBSCRIPTIOH:  System  13  battery  charger  plugged  into  AC  outlet,  no 

protection  provided. 

PURPOSE:  To  test  the  battery  charger's  susceptibility  to  an  EMP  field  and 
injection  pulse. 

COMFIGURATIOM:  Battery  charger  plugged  into  an  AC  outlet,  no  protection 

device  in  circuit. 

POLSER  FIELO:  5bKV/M  PBOIO:  31 

POUER:  On  120V  AC  DUBCTIOH:  Yes 

insnu:  None  njECTKM:  None 

POUER  PROTBCTIOU  DBTICS:  None 

BP  PBOTBCnOH  DEVICE:  None 

TEST  ■OTBS:  Measured  13  Vdc  battery  charger  output  after  teat. 
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TEST:  F28 


•JATB:  8-9-85 


DESCRIPTION:  System  13  battery  charger  test. 

PURPOSE:  To  test  the  battery  charger’s  susceptibility  to  an  EMP  field  and 
injection  pulse. 

OONPIGORATIOM:  Battery  charger  plugged  into  AC  outlet,  charger  cord 

extended  from  6  inches  to  3  feet  high  in  pulser  field. 

POLSBR  FIELD:  50KV/M 

POUER:  On  120V  AC 

AMTEMMA:  None 

L* 

POUER  PROTECTION  DETICE:  None 

RF  PNOTECTIOH  DETICE:  None 


PBCRO:  32 

DUECTIOH:  Yes 

miECnOH:  None 


TEST  NOTES:  Charger  still  good  after  test. 


DATE:  8-9-85 


TEOT:  F29 

OBSCEIPTIOM :  System  13  transceiver  test  while  plugged  Into  battery  charger 
with  no  EMP  protection. 

POEPOSB:  To  test  the  transceiver's  susceptibility  to  an  EMP  field  and 

Injection  pulse  through  AC  amd  battery  charger. 

CONFIGURATION:  Handheld  transceiver  plugged  Into  battery , charger,  battery 

charger  plugged  Into  the  AC  outlet  box.  No  protection. 

POLSER  FIELD:  50KV/M  PBOTO:  3^ 

PQHER:  On  AC/battery  INJECTION:  Yes 

ANTENNA:  No  INJECTION:  No 

POUER  PROTECTION  DETICE:  None 

RF  PROTECTION  DETICB:  None 

TEST  NOTES:  No  damage  noted. 
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TRST;  F30 


DATE:  8-9-85 


DBSCRIPTIQII:  System  7  battery  charger  test  with  no  protection. 

P0HP0S8:  To  test  battery  charger’s  susceptibility  to  an  EMP  field  and 

injection  pulse. 

OOHFIGORATKM:  Battery  charger  plugged  into  AC  outlet  box,  charger  cord 

extended  from  6  inches  to  3  feet  above  the  pulser  floor. 


POLSBB  FIELD:  50KV/M  PROflO:  35 

POHEB:  On  120V  AC 

ARTSaMA:  No 

POWER  PROTBCnOW  DBVICS:  None 

IF  PBOTBCnOW  OBTICB:  None 

TEST  WOTBS:  Charger  output  voltage  dropped  from  13  Vdc  before  test  to  HVdc 
after  test. 


IRJBCnON:  Yes 

miECnOW:  No 
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TEST:  F-31 


DATE:  8-9-85 


DBSCRIPnOH:  System  7  handheld  radio  test  while  charging  the  battery  with 
am  unprotected  AC  power  source. 

PURPOSE:  To  test  the  susceptibility  of  a  handheld  radio,  while  charging. 

OOMFIGORATIOH:  System  7  handheld  radio  with  battery  charger  plugged  In  to 
AC  power  and  radio,  charger  cord  is  6  Inches  to  3  feet  above  pulser  floor, 
radio  Is  3  feet  above  pulser  floor. 


PfR.SER  PIELO:  50KV/M  PBOTO:  36 

POKER:  On  120V  AC  DUECTIOK:  Yes 

ARSnU:  Rubber  Duck  DUBCTIOK:  None 


POKER  PROTECTIOK  DKTICB:  None 

RF  PROTECTIOK  DETICB:  None 

TEST  ROTES:  Radio  display  does  not  function.  Display  Is  composed  of 

random  lines.  Radio  can  change  frequency  and  receive/tranamit  a  signal, 
but  frequency  Is  unknown. 
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TEST'.  F32R 


DiTE:  8-9-85 


DESCRIPTION:  System  12  test  in  the  protected  configuration. 

PURPOSE:  To  test  the  susceptibility  of  the  mobile  radio  to  eui  EMP  field 

and  injection  pulse  in  the  protected  configuration. 

CONFIGURATION:  Radio  grounded  to  pulser  ground  plane.  Powered  by  an  auto 
battery. 

PULSER  FIELD:  SOKV/M  PBOTO:  37 

POUER:  12VDC  Auto  battery  DUBCTIOH:  No 

ANTENNA:  On  INJBCTIOH:  Tes 

POHBR  PROTECTION  DBFICS:  GE  MOV  V362A80 
RF  PROTECnOH  DEVICB:  UHF  Coaxial  "T" 

TEST  NOTES:  F32R1  test  repeated  F32R. 
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TEST:  F33R 


^  , 


DATE:  8-9-85 

DBSCRIPTIOE:  System  12  test  in  an  unprotected  antenna  configuration. 

PURPOSE:  To  test  the  susceptibility  of  the  mobile  radio  with  no  protection 
on  the  ant^^nna  input. 

COEFIGURATION:  Radio  grounded,  to  the  pulser  ground  plane,  powered  by  an 

auto  battery,  receive  mode. 

PULSER  FIELD:  50KV/M  FBOIO:  39 

PaHBR:  12V  DC  Auto  Battery  IIJECnOM:  No  -  field  only 

AHTEnU:  *L”  wire  DUECTIOH:  les 

POHER  PBOTECnON  DSTICB:  GE  MOV  V36ZA80 

RF  PROTECtlOi  DEVICE:  None 

TEST  EOTBS: 
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TEST:  F33T 


DATE:  8>9-C5 


KSCRIPTION:  System  12  test  In  transnlt  mode  with  no  protection. 

POHFOSE:  To  test  the  susceptibility  of  the  mobile  radio  to  an  EMP  field 

and  Injection  pulse  on  antenna  without  protection. 

OOEFlGORiTION:  System  12  equipment  grounded  to  pulser  ground  plane,  In 

transmit  mode. 

I  / 

Pa.SEB  FIELO:  50KV/M  PBOTO:  41 

POHEI:  12VDC  Auto  Battery  lEJECnOE:  None 

UKEtmk:  Yes  IMJECnON:  Yes 


POHEI  PBOTBCnOH  DKTICB:  None 

IP  PBOTECnOH  DETECS:  None 

TEST  ■OTES: 


« - 


DBSCRIFTION:  System  6  mobile  transceiver  tested  In  the  protected  mode. 

P0RP06B:  To  test  the  susceptibility  of  the  radio  to  an  EMI  field  and 

Injection  pulse  on  antenna  In  the  protected  mode. 

CMFIGURATION:  System  6  grounded  to  pulser  ground  plane,  on  floor,  powered 
by  an  auto  battery  through  a  two  wire  cord,  receive  mode. 


POLSSB  FIELD:  50KV/H 
POHEB:  12VDC  Auto  Battery 

ARBBU:  Yes 


PBOTO:  42 

TKlBCnON:  None 

OUECnCW:  Yes 


POHBl  PBQTSCTKX  OBYICB:  QE  MOV  V36ZA80 
IF  FKTBCTKM  DETICS:  UHF  coaxial  *T” 


TEST  NOTES: 


TEST:  F34T 


MTS:  8-9-85 


DESCRIPTION:  System  6  mobile  transceiver  test  in  the  transmit  mode  with 

protection. 

PURPOSE:  To  test  the  susceptibility  of  the  radio  to  an  EMP  field  and  pulse 
on  the  antenna,  while  in  the  transmit  mode. 

CONFIGURATION:  Radio  equipment  grounded  to  pulser  ground  plane,  on  floor 

of  pulser,  in  transmit  mode,  powered  by  a  12V  DC  auto  battery  through  a  two 
wire  cord. 

PDLSBR  FIELD:  50KV/M  PBOIO:  43 

POIIER:  12VDC  Auto  Battery  miECTIOM:  None 

ANTENNA:  On  INJECTION:  les 

POHER  PROTECTION  DEVICE:  GE  HOV  V36ZA80 
EF  PROTECnOH  DETICB:  OHF  Coaxial  "T" 

TEST  NOTES: 
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TEST:  F35R 


DATE:  8-9-35 


KSCRIPTIOM:  System  mobile  transceiver  test  in  the  receive  mode,  no 

protection  on  the  antenna. 

PORFOSE:  To  test  the  susceptibility  of  the  radio  equipment  to  an  EMP  field 
and  injection  pulse  on  the  antenna. 

CONFIGURATION:  Radio  equipment  grounded  to  the  pulser  ground  plane, 
resting  on  the  pulser  floor,  in  the  receive  mode,  powered  by  an  auto 
battery  through  a  two  wire  cord. 

PULSER  50KV/M  PHOTO:  44 

POWER:  12VDC  Auto  Battery  DUBCTION:  No 

ANTENNA:  On  INJECTION:  Yes 

POWER  PROTECTION  DEVICE:  GE  MOV  V36ZA80 

RF  PROTECTIOM  DEVICE:  None 


TEST  NOTES: 
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DESCRIPTION:  System  6  mobile  transceiver  test  In  the  transmit  mode  with  no 
protection. 


PORPOSB:  To  test  the  susceptibility  of  the  equipment  to  an  EMP  field  and 

Injection  pulse  on  the  antenna  with  no  protection. 

CONPIGORATION:  Radio  equipment  on  pulser  floor  grounded  to  pulser  ground 

plane,  In  transmit  mode  with  no  protection,  powered  by  an  auto  battery. 

POLSBR  FIELD:  50KV/M  PBOTO:  45 

POWER:  12VDC  Auto  Battery  DUBCTION:  None 

ANTENNA :  On  INJECTION:  Yes 

POWER  PROTECTION  DEVICE:  None 

RP  PROTECTION  DEVICE:  None 


TEST  NOTES: 


TEST:  F36R 


DATE:  8-9-85 


OBSCRIPTIOH:  System  8,  2  meter  transceiver  test  in  receive  mode  with 

protective  devices. 

PORPOSB:  To  test  the  susceptibility  of  the  equipment  in  a  protected 

configuration  to  an  EMP  field  and  injection  pulse  on  antenna  coax. 

COMFIGORATION:  Radio  equipment  on  pulser  floor  grounded  to  pulser  ground 

plane,  in  receive  mode,  powered  by  an  auto  battery. 


PQLSER  FIELD:  50KV/M  PBOTO:  46 

POWER:  12VDC  Auto  Battery  HUECTIOM:  No 

ANTBHNA:  On  INJECTION:  Yes 

POWER  PROTECTION  DEVICE:  GE  MOV  V36ZA80 
RP  PROTECTION  DEVICE:  UHF  Coaxial  "T" 

TEST  NOTES:  Lost  frequency  display.  Display  returned  by  off /on  switch. 
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TEST:  F36T 


DATE;  8-9-85 


DESCRIPTION:  System  8,  2  meter  transceiver  test  in  the  transmit  mode,  with 
protective  devices. 

PURPOSE:  To  test  the  susceptibility  of  the  equipment,  while  in  the 

transmit  mode,  to  an  EMP  field  and  injection  pulse  on  the  antenna  coax. 

CONFIGURATION:  Radio  equipment  on  pulser  floor,  grounded  to  pulser  ground 
plane,  in  tran3m.''.t  mode,  powered  by  an  auto  battery  through  a  two  wire 
cord. 

PULSER  FIELD:  50KV/M  PBOTO:  4? 

POHER:  12VDC  Auto  Battery  INJECTION:  No 

ANTENNA:  Yes  INJECTION:  Yes 

POHER  PROTECTION  DEVICE:  GEMOV  V36ZA80 
RF  PROTBCnON  DEVICE:  UHF  Coaxial  "T" 

TEST  NOTES:  Did  not  lose  frequency  display. 


DESCRIPTION:  System  8  test  with  protection  removed  from  the  antenna  coax. 

PORPOSB:  To  test  the  susceptibility  of  the  equipment  to  an  EMP  field  and 
injection  pulse  on  the  antenna,  without  antenna  protection. 

CONFIGORATION:  Radio  equipment  on  pulser  floor  grounded  to  pulser  ground 

plane,  in  receive  mode,  no  protection  on  the  antenna  inject.  Powered  by  an 
auto  battery. 

POLSER  FIELD:  50KV/M  PBOTO:  48 

POUBR:  12VDC  Auto  Battery  DUBCTION:  No 

ANTENNA:  Yes  INJECTION:  Yes 

POWER  PROTECTION  DE7ICB:  GEMOV  V36ZA80 
RF  PROTECTION  DEVICE:  None 

TEST  NOTES:  Display  O.R.  -  audio  received  after  the  test. 


TEST;  F37R1 


DATE;  8-9-85 


INSCRIPTION:  System  8  test  with  no  transmit  protection  devices,  In  the 

receive  mode. 

PURPOSE:  To  test  the  susceptibility  of  the  equipment  to  an  SMP  field  and 

injection  pulse  on  the  antenna  coax. 

CONFIGURATION:  Radio  equipment  on  pulser  floor,  equipment  case  grounded  to 
pulser  ground  plane,  in  receive  mode,  no  transient  protective  devices, 
powered  by  an  auto  battery. 


PUL^  FIELD:  50KV/M  PBOTO:  49 

POHER:  12V0C  Auto  Battery  INJECTION:  None, 

ANTENNA:  On  INJBCTION:  Yes 

POHER  PROTECTION  0E7ICE:  None 

RF  PROTECTION  DEVICE:  None 


TEST  NOTES:  Display  O.K. 
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TEST:  F37R1 


D4TB;  8-9-85 


DESCRIPTION:  System  8  test  with  no  transient  protection  devices,  In  the 

receive  mode. 

PORPOSB:  To  test  the  susceptibility  of  the  equipment  to  an  EMP  field  and 

injection  pulse  on  the  antenna  coax. 

CONFIGURATION:  Radio  equipment  on  pulser  floor,  equipment  case  grounded  to 
pulser  ground  plane,  in  receive  mode,  no  transient  protective  devices, 
powered  by  an  auto  battery. 


PULSER  FIELD:  50KV/M  PBOTO:  49 

POUER:  12VDC  Auto  Battery  INJRCTIOH:  None 

ANTEaNA:  On  mlSCTIOH:  Tes 

POUER  PROTECTION  DETICB:  None 
RF  PROTECTICiN  DEVICE:  None 

TEST  NOTES:  Display  O.K. 
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TEST;  F37T 


DATS:  8-9-85 


DBSCRIPriON:  System  8  test  with  no  protec;blon  devices  installed,  in 

transmit  mode. 

PURPOSE:  To  test  the  susceptibility  of  the  equipment  to  an  EMP  field  and 
injection  pulse  on  the  antenna  in  the  transmit  mode. 

CONPIGORATIOH:  Radio  equipment  on  pulser  floor,  grounded  co  the  pulser 
ground  plane,  in  the  transmit  mode,  no  protection  devices,  powered  by  an 
auto  battery. 

pulser  FIELD:  50KV/M  PBOTO:  50 

nUECTTOH:  lione 

miBCnOH:  Yes 

POWER  PROTECTION  DE7ICB:  None 

RF  PROTECi'ION  DETICE:  None 

TEST  NOTES:  Transmitter  is  still  working  after  the  pulse  signal  received 
by  a  handheld  transceiver. 
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TEST;  F38R 


DiTB:  8-9-85 


OBSCRIPTION:  System  9  (430-450  MHZ)  transceiver  test  in  the  receive  mode 
with  protection  devices. 

PORPOSB:  To  test  the  susceptibility  of  the  radio  equipment  to  an  EMP  field 
and  injection  pulse,  while  in  the  receive  mode. 

OONFIGnitATION:  Radio  equipment  on  pulser  floor,  grounded  to  pulser  ground 
plane  in  the  receive  node,  protection  devices  on  the  power  and  antenna 
lines.  Powered  by  an  auto  battery. 


POLSER  FIELD:  50KV/M  PBOTO:  57 

POUBR:  12VDC  Auto  Battery  DUECTIOII:  No 

AREWIA:  On  IXJBCTIOK:  Yes 

POHER  PROTECTIOH  DETICE:  GE  MOV  V36ZA80 

HF  PROTECTION  DETICS:  UHF  Coaxial  "T" 

TEST  NOTES: 
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TEST:  F38T 


DATE:  8-9-85 


DESCRIPTION:  System  9  transceiver  test  In  transmit  mode  with  protection 

devices. 

P0RP06B:  To  test  the  susceptibility  of  the  radio  equipment. 

CONFIGORATION:  Radio  equipment  on  pulser  floor,  grounded  to  pulser  ground 
plane,  in  the  transmit  mode,  protection  devices  on  the  antenna  coax  and 
between  the  hot  and  ground  of  the  power  cord. 

POLSER  FIELD:  50KV/M  PHOTO:  52 

POWER:  12VDC  Auto  Battery  HJECTION:  No 

ANTENNA:  On  INJECTION:  Yes 

POWER  PROTECTION  DEVICE:  GE  MOV  V36ZA80 
HF  PROTECTION  DEVICE:  UKF  Coaxial  "T" 

TEST  NOTES: 
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TEST:  F39R 


DATE:  8-9-85 


DESCRIPTION:  System  9  transceiver  test  in  the  receive  mode,  no  protection 
on  the  anteina  coax. 

PURPOSE:  To  test  the  susceptibility  of  the  radio  equipment. 

CONFIGURATION:  Radio  equipment  on  floor  of  pulser,  grounded  to  pulser 
plane,  in  the  receive  mode,  protective  device  across  the  hot  to  ground  DC 
power  line. 


PULSER  FIELD:  50KV/M 
POHER:  12VDC  Auto  Battery 

ARTEniA:  On 


PBOTO:  53 

nJECnOH:  No 

INJECTION:  Yes 


POWER  PROTECTION  DEVICE:  GE  MOV  36ZA80 
RF  PRCnarr^ON  DEVICE:  None 


TEST  NOTES: 
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TEST;  F39R1 


DATE;  3-9-85 


•  .N  * 
s.*  V.‘ 
S.W. 


OBSCRIPTION;  System  9,  transceiver  test  with  no  protective  devices,  In  the 
receive  mode. 

PORPOSB;  To  test  the  susceptibility  of  the  radio  equipment. 

OOMFIGORATION;  Radio  equipment  on  pulser  floor,  In  the  pulser  ground 
plane.  In  the  receive  mode,  no  protective  devices  Installed.  Powered  by  an 
auto  battery. 


PULSER  FIELD;  50KV/M  PBOTO;  54 

IMJECnON;  None 

INJECTION;  Yes 

POHER  PROTECTION  DSYICB;  None 

RP  PROTECTION  DETICE;  None 


POHER;  12VDC  Auto  Battery 


ANTENNA;  On 


TEST  NOTES; 
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TBST:  F39T 


DATE:  8-9-85 


DESCRIPTION:  System  9  test  with  no  protective  devices,  In  the  transmit 

mode. 

PORPOSB:  To  test  the  susceptibility  of  the  radio  equipment. 

^XMIPIGURATION:  Radio  equipment  on  the  pulser  floor,  grounded  to  the  pulser 
ground  plane.  In  the  transmit  mode,  no  protection  devices  Installed. 


PULSER  FIELD:  50KV/M  PHOTO:  55 

POUER:  12VDC  Auto  Battery  HJBCTION:  None 

ANTENHA:  On  DUTSCTION:  Yes 

POHER  PROTECTION  DEVICE:  None 

RP  PROTECTION  DEVICE:  None 


TEST  R-TTES: 


DESCRIPTION:  ASTRON  VS-35  power  supply  test  with  protection 


PURPOSE:  To  test  the  susceptibility  of  the  AC  to  DC  power  supply  to  an  EMP 
field  and  injection  pulse. 

CONFIGURATION:  Power  supply  on  floor  plugged  into  the  SIOV  AC  Test  Box. 

SIOV  AC  Test  Box  plugged  into  the  AC  receptacle  box.  Powered  by  the 
portable  Honda  generator  (outside  field). 

POLSBR  FIELD:  50KV/M  PHOTO:  56 

POWER:  AC  120V  INJECTION:  Yes 

ANTENNA:  No  INJBCTION:  No 


POWER  PROTECTION  DEVICE:  SIOV  AC  Test  Box 

SF  PROTECTION  DEVICE:  None 

TEST  NOTES:  Power  supply  was  upset  and  it  recovered. 


DBSCRIPTION:  ASTRON  VS-35  power  supply  test  with  no  protection. 

PURPOSE:  To  test  the  susceptibility  of  the  power  supply  to  an  EMP  field 

and  injection  pulse  without  protection. 

CONFIGURATION:  Power  supply  on  pulser  floor  plugged  directly  into  the  AC 

recepcacle  box.  Powered  by  a  portable  Honda  generator  (outside  the  field). 

PULSER  FIELD:  50KV/M 

POHBR:  AC  120V 

ANTENNA:  No 

POfiER  PROTECTION  DEVICE:  None 

RF  PROTECTION  DEVICE:  None 

TEST  NOTES:  Power  supply  was  upset  emd  it  did  not  recover. 


PBOTO:  57 

INJECTION:  Yes 

INJECTION:  None 


4 

DESCRIPTION:  Honda  EG  650  power  generator  teat 

PURPOSE:  To  test  the  susceptibility  of  the  Honda  generator  to  an  EMP  field 
with  lines  attached. 

CONFIGURATION:  Honda  generator  in  pulse  field,  running  with  AC  power  going 
to  a  SIOV  AC  Test  Box  through  a  3  wire  power  cord. 

PULSER  FIELD:  50KV/M  PBOTO:  58 

PONBR:  120V  AC  INJECTION:  None 

ANTENNA:  No  INJECTION:  None 

POHBR  PROTECTION  DEVICE:  SIOV  AC  Test  Box 

RF  PROTECniON  DEVICE:  None 


TEST  NOTES:  No  problem  noted 


TEST;  F43 


DATE:  8-9-85 


DESCRIPTION:  Honda  EG  650  Test 


PURPOSE:  To  test  the  susceptibility  of  the  Honda  generator  to  an  EMP 

field. 


CONFIGORATIOH:  Honda  generator  running  in  pulse  field  without  anything 

attached . 


POLSBR  FIELD:  50KV/M 


PBQTO:  59 


POHER:  AC  120V 


INJECTION:  None 


ANTENNA:  No 


INJECTION:  None 


POWER  PROTECTION  DEVICE:  None 


RF  PROTECTION  DEVICE:  None 


TEST  NOTES:  No  problem  noted. 
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TEST:  F44 


DATE:  8-9-85 


DESCRIPTION:  Honda  EG  650  test 


PURPOSE:  To  test  the  susceptibility  of  the  Honda  generator  to  an  EMP  field 
and  injection  pulse. 

CONFIGORATION:  "L"  shaped  AC  injection  antenna  attached  to  hot  lead  of 

SIOV  AC  Test  Box.  SIOV  box  plugged  into  Honda  AC  outlet  with  6  foot  3  wire 
cord.  Honda  running  in  pulse  field. 

PTILSBR  FIELD:  50KV/M  PBOTO:  60 

PONER:  120V  AC  INJECTION:  Yes 

ANTENNA:  No  INJECTION:  None 

POHER  PROTECTION  DEVICE:  SIOV  AC  Test  Box 

RF  PROTECTION  DEVICE:  None 

TEST  NOTES:  No  problem  to  Honda  noted. 
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DATE:  8-9-85 


TEST:  F45 


DBSCRIPTIOH:  Honda  EG  650  generator  test 


TO  t.00  ..o  ouocoptmtit,  of  t»o  HonOa  .ooora-  to  an  ^  ftaU 
and  injection  pulse 

™txO.=  -t.  atapeo  .0  fn„c.on  ^  rT^Vli" 

naoaptaola  Pox.  Box  attached  to  Honda  generator  through 

cord.  Honda  running  in  field. 


POLSER  PIBU>:  50KV/M 
POWER:  120V  AC 
girroou:  No 

POWER  PROTECTIOM  DEVICE:  None 
RF  PHOrrSCnOII  device?  None 

tEST  NOTES:  No  problem  to  Honda. 


PBOTO:  61 
nUBCTIOE:  Yes 
IMUECTION:  None 
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T8SI:  F46  DAIB: .  8-9-85 

DBSCRIPnON:  Honda  EG  650  Test 

PORPOSB:  To  test  the  susceptibility  of  the  Honda  generator  to  an  EMP  field 
and  direct  injection  pulse. 

OOHFIGURATIOIf:  "L"  shaped  AC  injection  antenna  Inserted  directly  into  the 
"hot"  lead  of  the  Honda  AC  outlet.  Honda  running  in  palser  field. 


C. 


PQLSBR  FIELD:  50KV/M 

FOVBH:  120V  AC 

AMTERNA:  No 

POHER  PROIECTIOII  DEVICB:  None 

IF  PBOTBCnON  DEVICB:  None 

TEST  HOIKS:  No  problem  to  Honda  noted. 


112 


PBOTO:  62 

DUBCTIOH:  Yes 

miBCnON:  None 
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TEST:  F47R 


DATE:  8-9-85 


DESCRIPTION:  System  11  and  Honda  generator  test  in  pulser,  receive  mode  of 
operation. 

PQRPOSB:  To  test  the  susceptibility  of  syste::  11  and  the  Honda  generator 

to  EMP  fields  and  Injection  pulse. 

CONFIGURATION:  System  11  plugged  directly  Into  Honda  AC  outlets,  both  In 

pulse  field.  Both  grounded  to  pulser  ground  plane,  transceiver  In  receive 
mode,  Honda  running. 

PULSER  FIELD:  50KV/M  PBOTO:  63 

nJBCnOH:  No 

miECnOH:  les 

POHER  PROTKrnOH  DEVICE:  None 

RF  PROTECTION  DEVICE:  None 

TEST  NOTES:  No  apparent  problem  to  equipment 


C 


POHER:  120V  AC 


ANTBKHA:  On 
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TEST;  F47T 


>1'«:  8-9-85 


DESCRIPTION:  System  11  and  Honda  generator  test  in  pulser,  transmit  mode 
of  operation. 

PURPOSE:  To  test  the  susceptibility  of  both  system  11  and  the  Honda 

generator  to  an  EMP  field  and  Injection  pulse. 

CONFIGURATION :  System  11  plugged  directly  Into  Honda  AC  nutlet.  Both  In 
pulser  field  and  grounded  to  pulser  ground  plane,  transceiver  In  transmit 
mode.  Honda  running. 


PULSER  FIELD:  50KV/M  PBOIO:  64 

POWER:  120V  AC  nUBCnOH:  No 

ANTENNA:  On  HJECTIOH:  Yes 

POWER  PROTECTION  DEVICE:  None 

RP  PROTECTION  DEVICE:  None 

TEST  NOTES:  No  apparent  damage 
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